Sunmmary. Phosfon-S, a substance which inhibits stem elongation, alters nucleic acid metaboli,sm in Pisutm sativum Alaska. Methylated albumin kieselguhr (MAK) columns were used to fractionate 32P-labeled nucleic acids. Phosfon-S treatment of the plants resulted in a decrease in soluble RNA and an increase in ribo,somal RNA. Specific activities of the various nucleic acid fractions were lower as a result of treatment. The nucleic acids from treated tissues were more resistant to RNase degradation, and endogenous RNase activity was lower in treated tissues. When RNase treated nucleic acids were fractionated on MAK columns, the DNA-RNA fractions from treated plants had a higher specific activity than that of the control, which was not true before nuclease treatment. Spectrophotometric examination of this fraction revealed a difference in absoription spectra, possibly indicating a Phosfon-S nucleic acid complex. It is suggested that these alterations in nucleic acid metabolism could in turn alter a wide variety of metabolic processes, resulting in retarded growth.
Various synthetic organic compounds that are plant growth retardants have been used extensively in recent years in agriculture and as a tool for research on plant growth and development. Cathey (5) has recently reviewed research in this area. Treated plants sensitive to the growth retardants are invariably shorter and have darker green leaves than untreated plants. The reduced stem length is apparently a result of inhibition of cell division and expansion in the subapical meristem (22) .
Because growth retardants and gibbe,rellins are a,pparently mutually antago,nis:tic with respect to stem elongation, it has been sutggested by several workers (5, 10, 17, 18) that the mode of action of the retardants is to redutce gibberellin biosynthesis and affect gibberellin action on auxin levels within the plant. Others (4, 9, 14, 20, 21) , however, have found many instances in which there was little or no mutual antagonism between the retardants and gibberellins or auxins. They have felt that the inhibitory effects should not be restricted to the hormonal level.
The presenit study was undertaken to gain additional information on the mode of action of a growth retardant, with partictular attention to the relation of retardant, nucleic acids and growth. The retardant chosen for investigation was Phosfon-S (2,4-dichlorobenzyltributyl-ammonium chloride).
Materials and Methods
Growth of Plants. Seeds of Pisum sativunt Alaska were soaked for 2 hours in distilled water, oir in Phosfon-S at a concentration of 1.3 X 10-5 M or 6.5 X 10-5 M. After soaking, the seeds were rinsed with distilled water and planted in 30 X 28 X 11 cm plastic trays filled two-thirds full with a 1:1 mixture of Vermiculite and Perl-loime wetted with 2-liters of distilled water. Seeds were planted at a depth of 4 Although the leaves of treated plants were a darker green, the treatment produced no effect on the size or number of leaves nor was root development affected.
Phenol-extracted 32P-labeled nucleic acids from 9-day old shoots were fractionated on 'MAK columns. The elution profiles were similar to those reported for other plant tissues (7, 8, 14) , except that the messenger RNA fraction eluting just after the heavy ribosomal fraction was not detected (fig 1) . Detection of the messenger RNA peak might not be expected after the 24-hour labeling period used in these experiments. However, subsequlent labeling experiments in which the tissue was incubated with 1 mc of 32p for 1 hotur did not produce a detectable peak in that region. Also, the sl-RNA fraction has not been characterized in our laboratory, nxor has a similar fraction been characterized by other workers.
Thus the designation s1-RNA is arbitrary.
Results reported in this paper will show that this fraction can contain breakdown products of the other nucleic acid fractions, presumably nuclease resistant core oligonucleotides. It follows from this that prectursor oligonucleotides may also be present. Whether or not this fraction contains s-RN\A in the sense of transfer RNA must be determined by labeled amino acid charging experiments. However, the fact that the major portion of this fraction is both alcohol and acid precipitable, and that it has been dialyzed prior to AMAK fractionation, wotuld seem to indicate the presence of at least some ftunctional s-RNA.
The relative absorbance data (table I) by Wilson (24) with corn tissue. The most striking factor revealed by these experiments, however, was the effect of Phosfon-S on the DNA-RNA frac.tion. The specific activities of the DNA-RNA fractions from treated tissties, which were lower than .the same fraction from control tissuies prio,r to RiNase treatment, were considerably higher than the control following RNase treatment. In contrast, the specific activities (,table IV) of the soluble RNA fractions from treated shoots were lower than the same fraction from the contro,l, as was truie before RN\ase treatment.
Interpretation of these results is somewhat diffictult at present since the DNA-RNA frac,tion has not been characterized following RNase treatment. Cherry (6) has characterized this fraction from peanut cotyledons prior to RNase treatment and fouind it to consist of 3 components, a non-metabolic (fig 4) , which is further evidence that this fraction is composed chiefly of DNA. The RNA present in this fraction was also removed by degradation of the DN\-A. hours. After adjusting all volumes to 15 ml w-ith buffer, absorption spectra were determined using a Beckman DU spectrophotometer.
FIG
. 5B. (bottom) Effect of Phosfon-S on the absorption spectrum of the DNA-RNA fraction following trea'ment with RNase. The DNA-RNA fractions, following treatment with RNase, were eluted from MAK columns and treated as described in figure 5cA.
The absorption spectrulm of an aqueous solution of Phosfon-S showed a peak at 272 mjA and another at 280 mo. The spectrum of the DNA-RNA fraction from control tissues exhibits the typical nrcleic acid maximum at 260 to 262 m,u ( fig 5A and 5B 
